
































































































































































































































































































































Abundance, Sources, Form of Occurrence, Concentration, Significance, Maximum
Constituent Level and Method of Removal for Selected Dissolved
Chemical Constituents and Related Properties of Water

Abundance, Sources, Ionic Form(s) of Occurrence
and Concentration in Natural and Other Waters

Significant, Texas Department of Health (1988)
Drinking Water Standard Maximum Constituent
Level (MCL) and Method of Removal

Hardness of water is caused principally by calcium and
magnesiurn ions, but barium and strontium, free acid ions,
and heavy-metal ions contribute to hardness also. Hardness as
CaCO, is equal to Ca +Mg+Ba+Sr(me/1)x50.05. If Ba and Sr
are not measured, the hardnessas [CaCO, (mg/1) x 2.5] + [Mg
{mg/1) x 4.1]. Non carbonate hardness (mg/1) equivalent
CaCO, is equal to (me/| hardness - me/| alkalinity) x 50.05.
Water with hardness as CaCO, of 0 to 60 mg/| is considered
soft, of 61 to 120 mg/1 is considered moderately hard, of 121
to 180 mg/1is considered hard, and of mcre than 180 mg/lis
considered very hard. Most ground waters in Texasare hard to
very hard.

Water low in hardness causes corrosion of metallic surfaces.
Hard water consumes excessive amounts of soap, and causes
the deposit of soap curd on bathtubs. Hard water forms scale
in boilers, water heaters, hot water using appliances and
pipes. Hardness equivalent to CO, and HCO, is called
carbonate hardness. Any hardness in excess of this is called
non-carbonate hardness. A carbonate hardness value of less
than 100 mg/1is considered desirable for domestic use. MCL
has not been determined. Method of Removal: Distillation,
reverse osmosis and ion exchange.

Conductivity or
Specific
Conductance
(micromhos per|
centimeter at
25°C)

Conductivity is an indicator of the salinity or mineral content
of water, and can be used to estimate the dissolved-solids
concentration. The approximate dissolved solids of most waters
inmg/lisusually about 65 percentof the measured concudtivity
of the water. Much higher percentages usually are associated
with waters high in sulfate.

Conductivity is a measure of the electrical conductivity of
water and varies with the amount of dissolved solids in the
water. MCL has not been determined. The conductivity of
water is used to determine the salinity hazard of irrigation
waters. A conductivity of 2,250 micromhos/cm probably
represents the upper limit of salinity thatshould be considered
as being safe for use of the water for supplemental irrigation.

Hydrogen Ion

Concentration
(pH)

Acids, acid-generating salts, and free carbon dioxide in waters
lower the pH. Carbonates, bicarbonates, hydroxides,
phosphates, silicates, and boratesraise the pH. The pH of most
ground water ranges from 6.0 to 9.0.

A pH of 7.0 indicates the neutrality of a solution. Values of pH
higher than 7.0 denote increasing alkalinity, while values of
pH lower than 7.0 indicate increasing acidity. The pH is a
measure of the activity of the hydrogen ions in solution. It
may be expressed using hydrogen ion (H +1) concentration
rather than the activity. The corrosiveness of water generally
increases with decreasing pH. However, excessively alkaline
waters with very high pH may also atiack metals. Secondary
drinking water standard is 7.0 or greater.

Percent Sodium
(% Na)

As an indicator of the sodium hazard of irrigation waters.
Calculated as follows by using me/1:

%Na = Na(100) (Na+K+Mg+Ca)

Percentsodium is the ratio of the sodium ions to total cations
times 100. A sodium percentage exceeding 60 percent is a
warning of a sodium hazard. Continued irrigation with this
type of water will impair the tilth and permeability of the soil.

Adsorption
Ratio (SAR)

An indicator of the sodium hazard of irrigation waters.
Calculated as follows using me/1:

SAR =Na/ Vv (Ca + Mg/2

The SARistheratioforsoil extractsand irrigation waters used
to express the relative activity of sodium ions in exchange
reactions with the soil. An SAR of 14 is probably the upper
limit for waters that can be safely used for supplemental
irrigation.

An indicator of the sodium hazard of irrigation waters.
Calculated as follows using me/I:

RSC = (CO+HCO,) - (Ca+Mg)
or
RSC = 0.02 (Total Alkalinity - Hardness)

As calcium and magnesium precipitates as carbonates in the
soil, the relative proportion of sodiumin the waterisincreased.
Waters having 1.25 t0 2.50 me /1 of RSC are probably marginal
for irrigation use, and those having greater than 2.50 me/1
RSC probably are not suited for irrigation.
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Abundance, Sources, Form of Occurrence, Concentration, Significance, Maximum
Constituent Level and Method of Removal for Selected Dissolved
Chemical Constituents and Related Properties of Water

Chemical
Constituent
or Property . Significant, Texas Department of Health (1988)
(Chemical Abundance, Sources, Ionic Form(s) of Occurrence Drinking Water Standard Maximum Constituent
Symbol) and Concentration in Natural and Other Waters Level (MCL) and Method of Removal
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ArPENDIX B
Water Quality Summaries for the Paleozoic
and Cretaceous Aquifers



The following tables provide water-quality summaries for the named aquifers.

Aquifer: Hickory
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made Rmﬂi‘@ﬂ/ 1) Average (mg/1) Average MCL
Nitrate 44.3 35 <0.4to0 111 7.6 20 3
Fluoride 4.0 37 02t024 0.8 22 0
Fluoride 2.0 37 02t024 0.8 22 3
Chloride 300 48 10 to 653 83 31 4
Sulfate 300 48 7 to 267 55 31 0
Dissolved 1,000 45 320 to 1,610 554 36 8
Solids
Sodium 20 42 7 to 240 60 38 62
Hardness as None 41 120 to 690 369 51 —
CaCOg
Aquifer: Mid-Cambrian
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made Range (mg/1) Average (mg/1) Average MCL
Nitrate 143.3 31 <0.4 to 265 239 26 10
Fluoride 4.0 10 0.4t04.0 14 20 0
Fluoride 2.0 10 0.4t0 4.0 1.4 20 20
Chloride 300 33 7 to 378 50 27 3
Sulfate 300 33 710103 30 24 0
Dissolved
Solids 1,000 32 240 to 966 491 41 0
Sodium 20 28 1to 320 46 29 46
Hardness as None 29 108 to 634 369 55 —_
C:l(]Ug
Aquifer:  Ellenburger-San Saba
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made m&mg/l) Average (mg/1) Average MCL
Nitrate 43.3 37 <0.4 to 56 11.8 32 5
Fluoride 4.0 38 0.1t01.7 0.5 45 0
Fluoride 2.0 38 01t01.7 0.5 45 0
Chloride 300 50 9to 122 38 34 )
Sulfate 300 50 8091 35 42 0
Dissolved 1,000 38 317 t0 718 452 47 0
Solids
Sodium 20 37 610 61 24 41 51
Hardness as None 50 260 to 626 384 40 —
CaCOg
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Aquifer:  Marble Falls
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area - Exceed Exceed
Constituent (mgr/ 1) Made Range (mg/l) Average (mg/l) Average MCL
Nitrate 44.3 11 1.8 to 705 131 18 27
Fluoride 4.0 4 0.1t004 0.2 25 0
Fluoride 2.0 4 0.1t00.4 0.2 25 0
Chloride 300 16 15 to 167 53 25 0
Sulfate 300 15 11 to0 136 30 27 0
Dissolved 1,000 12 339 to 1,560 580 17 17
Solids
Sodium 20 10 2t0 80 21 40 50
Hardness as None 15 252 10 1,120 459 27 -
CaCOg
Aquifer: Lower Trinity
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made Range (mg/1) Average (mg/1) Average MCL
Nitrate 44.3 88 <0.4 o 69 4.3 24 2
Fluoride 4.0 95 0.0t 5.3 1.8 39 8
Fluoride 2.0 95 0.0t0 5.3 1.8 39 34
Chloride 300 94 11 to 2,440 173 18 13
Sulfate 300 94 15 to 1,790 265 33 31
Dissolved 1,000 95 239 o0 4,663 969 35 35
Solids
Sodium 20 91 6 to 1,500 183 35 80
Hardness as None 87 61 to 1,920 373 34 -
CaCOg
Aquifer: Middle Trinity
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made Range (mg/1) Average (mg/1) Average MCL
Nitrate 44.3 249 <0.4 to 155 6.3 17 3
Fluoride 4.0 264 000 7.0 B-3 1.5 39 7
Fluoride 2.0 264 0.0t0 7.0 1.5 39 25
Chloride 300 277 4 to 620 46 23 2
Sulfate 300 281 2 to 3,360 252 22 20
Dissolved 1,000 266 179 10 5,690 704 28 15
Solids
Sodium 20 271 2to0 1,020 49 27 52
Hardness as None 284 91 to 3,060 545 24 —_
CaCOg
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Aquifer:  Upper Trinity

Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made Range (mg/1) Average (mg/1) Average MCL
Nitrate 44.3 135 <0.4 1o 88 5.1 24 2
Fluoride 4.0 128 00w 5.5 1.4 35 6
Fluoride 2.0 128 00w 5.5 1.4 35 28
Chloride 300 148 2 to 640 27 18 <1
Sulfate 300 149 4 t0 2,370 360 26 26
Dissolved 1,000 139 227 to 4,758 860 25 20
Solids
Sodium 20 140 4 to 1,050 26 20 24
Hardness as None 145 206 to 2,460 680 27 -
CaCOg
Aquifer: Edwards Plateau
Approximate
Number of Constituent Percent Distribution
MCL Analyses Concentrations in Study Area Exceed Exceed
Constituent (mg/1) Made Range (mg/1) Average (mg/1) Average MCL
Nitrate 43.3 105 <04 to 384 19.0 23 10
Fluoride 4.0 100 0.0t00.8 0.3 22 0
Fluoride 2.0 100 0.0t00.8 0.3 22 0
Chloride 300 108 210256 33 32 0
Sulfate 300 106 <4 t0 130 14 30 0
Dissolved 1,000 105 105 to 1,310 357 34 1
Solids
Sodium 20 105 <1 to 150 20 32 32
Hardness as None 108 101 to0 539 295 49 —
CaCOg
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ArPENDIX C

Distribution of Nitrate, Fluoride and
Sulfate Concentrations by Range in
Concentration Categories, Averages and
Medians for the Paleozoic and
Cretaceous Aquifers

Appendix C-1...ccoceveeenes Nitrate
Appendix C-2 ............. Fluroide
Appendix C-3................ Sulfate



APPENDIX C-1

Distribution of Nitrate Concentrations
by Range in Concentration Categories, Averages and
Medians for the Paleozoic and Cretaceous Aquifers
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The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Hickory aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter {mg/l) Averages Medians  Median
and Other Analyses <0.4t0 1.0 1.1 10 5.0 5.1 t0 10.6 10.7 to 44 >44.3 (mg/h) (mg/h) (mg/l)
Blanco and
Gillespie 35 19 9 2 4 1 7.6 56 —
Percent
Distribution 100 54.3 25.7 5.7 11.4 29 — — —
By Categories
Range in
Analyses — <0.4-0.8 1.1-3.5 9.0-9.4 15-43 111 — — —
Arithmetic
Averages — 0.3+ 2.2 9.2 28 111 7.6
Analyses
Medians — 0.40+ 2.30 9.20 29.00 111 — 7.8 —
Category
Medians — 0.50 3.05 7.85 27.35 111 —_ — 7.8

Notes:  2.9% Exceed Primary Standard MCL of 44.3 mg/1.
14.3% Exceed Regional Average of 10.6 mg/l.
45.7% Exceed Ambient Level of 1.0 mg/l or less.
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The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Mid-Cambrian aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <0.4t01.0 1.1 to 5.0 5.1 t0 10.6 10.7 to 44 >44.3 (mg/]) (mg/l) (mg/l)
Blanco and
Gillespie 31 7 5 6 10 3 23.9 133 —
Percent
Distribution 100 22.6 16.1 19.4 32.2 9.7 —_— —_— —
By Categories
Range in
Analyses — <0.4-1.0 1.1-5.0 6.0-10.0 15-41 58-265 — — —
Arithmetic
Averages — 0.2+ 2.9 7.3 25 144 23.9
Analyses
Medians —_ 0.50+ 3.05 8.00 28.00 162 —_ 26.9 —
Caregory
Medians —_ 0.50 3.05 7.85 27.35 162 — — 26.6

Notes: 9.7% Exceed Primary Standard MCL of 44.3 mg/1.
41.9% Exceed Regional Average of 10.6 mg/l.
77.4% Exceed Ambient Level of 1.0 mg/l or less.



The following table provides the distribution of nitrare concentrations by range in concentration Caregories, averages, and medians, for the Ellenburger-San Saba aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category

County(s) Number of Milligrams Per Liter (mg/I) Averages Medians Median

and Other Analyses <0.4t0 1.0 1.1t05.0 5.1t0 10.6 10.7 to 44 >44.3 {mg/1) (mg/l) {mg/1)

Blanco and

Gillespie 37 8 6 9 12 2 11.8 28.1 —

Percent

Distribution 100 216 16.2 24.3 32.5 5.4 — — —

By Categories

Range in

Analyses — 0.1-0.8 1.1-4.8 6.0-9.7 10.7-34 54-46 — — —_
E Arithmetic

Averages —_ 0.3 2.7 7.7 20 55 11.8

Analyses

Medians — 0.45 2.95 7.85 22.35 55 — 12.7 —

Category

Medians — 0.50 3.05 7.85 27.35 55 - — 14.3

Notes:  5.4% Exceed Primary Standard MCL of 44.3 mg/l.

37.8% Exceed Regional Average of 10.6 mg/l.

78.4% Exceed Ambient Level of 1.0 mg/l or less.




The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Marble Falls aquifer.
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Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category

County(s) Number of Milligrams Per Liter (mg/]) Averages Medians  Median

and Other Analyses <0.4t0 1.0 1.1t0 5.0 5.1t010.6 10.7 to 44 >44.3 (mg/h) (mg/l) (mg/l)
Blanco 11 ] 1 0 7 3 131 353 —
Percent
Distribution 100 0 9.1 0 63.6 273 — — —
By Categories
Range in
Analyses — ] 1.8 0 11-38 70-705 — — —
Arithmertic
Averages — 0 1.8 0 27 418 131
Analyses
Medians — - 1.8 0 24.50 388 — 122 —
Category
Medians — 0 3.05 0 27.35 388 — — 124

Notes: 27.3% Exceed Primary Standard MCL of 44.3 mg/l.
90.9% Exceed Regional Average of 10.6 mg/l.
100% Exceed Ambient Level of 1.0 mg/l or less.




The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Lower Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category

County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <0.41t01.0 1.1 t0 5.0 5.1t0 10.6 10.7 to 44 >44.3 (mg/l) (mg/l) (mg/h)
Bandera 5 5 0 0 0 0 0.5 0.5 —_
Hays 8 4 3 1 0 0 2.7 3.0 —
Kendall 6 4 1 0 1 0 5.1 14.0 —
Kerr 3 3 0 0 0 0 <0.4 <0.4 —_
Travis 66 42 10 Wi S 2 — 4.9 34.6 =
Totals 88 58 14 8 6 2 4.3 34.6 —_
-Percent
Distribution 100 65.9 15.9 9.1 6.8 2.3 — — —

o By Categories

> Range in
Analyses — <0.4-1.0 1.1-5.0 5.9-10.0 17-44 56-69 — — —_—
Arithmetic
Averages —_ 0.1+ 3.3 6.9 24 63 4.3 —_ —_
Analyses
Medians — 0.504 3.25 7.95 30.50 62.50 —_ 4.9 —
Category
Medians — 0.50 3.05 7.85 27.35 62.50 — — 4.6

Notes: 2.3% Exceed Primary Standard MCL of 44.3 mg/l.
9.1% Exceed Regional Average of 10.6 mg/l.
34.1% Exceed Ambient Level of 1.0 mg/l or less.
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The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Middle Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians  Median
and Other Analyses <0.4 to 1.0 1.1t0 5.0 5.1 to 10.6 10.7 to 44 >44.3 (mg/l) (mg/l) (mg/l)
Bandera 15 13 2 0 0 0 0.6 2.4 —
Blanco 20 9 2 3 4 2 13.3 32.1 —
Comal 8 3 4 1 0 0 2.5 3.1 —
Hays 36 25 9 2 0 0 1.0 3.6 —_
Gillespie 22 5 4 4 6 3 23.2 78 —
Kendall 65 36 14 7 7 1 6.5 74 —
Kerr 21 20 0 0 1 0 2.0 9.1 —
Travis 62 32 17 Zz 5 1 24 321 =
Totals 249 143 52 24 23 7 6.3 78 —
Percent
Distribution 100 57.4 20.9 9.6 9.3 2.8 — — —_—
By Categories
Range in
Analyses —_ <0.4-1.0 1.1-5.0 5.1-10.0 14-44 49-155 — — —
Arithmetic
Averages — 0.1+ 2.7 7.2 27 89 6.3 — —
Analyses
Medians — 0.50+ 3.05 7.75 29.00 102 — 7.2 —_
Category
Medians — 0.50 3.05 7.85 27.35 102 — — 7.1

Notes: 2.8% Exceed Primary Standard MCL of 44.3 mg/l.
12.1% Exceed Regional Average of 10.6 mg/l.
42.6% Exceed Ambient Level of 1.0 mg/l or less.
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The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Upper Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <0.4t01.0 1.1t05.0 5.1 to 10.6 10.7 to 44 >44.3 (mg/l) (mg/1) (mg/l)
Bandera 24 15 4 3 2 0 2.7 8.0 —_
Blanco 12 2 6 3 ) 0 7.2 20.6 —
Hays 26 10 7 6 1 2 7.4 30.0 —
Kendall 12 6 2 2 2 0 5.7 16.5 —
Kerr 5 2 3 0 0 0 1.1 1.2 —_
Medina 8 0 5 3 0 0 4.3 5.0 —_
Travis 48 28 12 3 4 1 49 441 =
Totals 135 63 39 20 10 3 5.1 44.1 —
Percent
Distribution 100 46.7 28.9 14.8 7.4 22 — — —
By Categories
Range in
Analyses — <0.4-1.0 1.1-5.0 5.1-10.2 11-43 55-88 — -— —
Arithmetic
Averages — 0.11 2.6 7.1 24 68 5.1 —_ —
Analyses
Medians — 0.50+ 3.05 7.65 27.00 72 — 5.8 —
Caregory
Medians — 0.50 3.05 7.85 27.35 72 — —_ 5.9

Notes: 2.2% Exceed Primary Standard MCL of 44.3 mg/l.
9.6% Exceed Regional Average of 10.6 mg/l.
53.3% Exceed Ambient Level of 1.0 mg/l or less.
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The following table provides the distribution of nitrate concentrations by range in concentration Categories, averages, and medians, for the Edwards Plateau aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <0.4t0 1.0 1.1 to 5.0 5.1t010.6 10.7 to 44 >44.3 (mg/l) (mg/) (mg/1)
Bandera 17 1 5 5 4 2 16.9 53 —
Gillespie 85 26 22 10 19 8 19.9 19.2 —
Kerr 3 1 2 Q Q Q 2.3 2.8 =
Totals 105 28 29 15 23 10 19.0 192 —_
Percent
Distribution 100 26.7 27.6 14.3 21.9 2.5 — — —
By Categories
Range in
Analyses — <0.4-0.8 1.5-5.0 5.4-10.0 11-38 48-384 — —_ —
Arithmertic
Averages — 0.2+ 3.2 6.8 22 129 19.0 —_ —_
Analyses
Medians — 0.40+ 3.25 7.70 24.50 216 — 28.0 —
Category
Medians — 0.5 3.05 7.85 27.35 216 — — 28.7

Notes: 9.5% Exceed Primary Standard MCL of 44.3 mg/l.
31.4% Exceed Regional Average of 10.6 mg/l.
73.3% Exceed Ambient Level of 1.0 mg/l or less.



AprPENDIX C-2

Distribution of Fluoride Concentrations
by Range in Concentration Categories,
Averages and Medians for the Paleozoic
and Cretaceous Aquifers
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The following table provides the distribution of fluoride concentrations by range in concentration Categories, averages, and medians, for the Hickory aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians  Median
and Other Analyses 0.0 10 0.5 0.6to 1.2 1.3t0 2.0 2.1t04.0 >4.0 (mg/1) (mg/l) (mg/)
Blanco and
Gillespie 37 18 13 5 1 0 0.8 1.3 —
Percent
Distribution 100 48.7 35.1 13.5 27 0 —_ — —
By Categories
Range in
Analyses — 0.2-0.5 0.6-1.0 1.7-1.9 24 0 — — —
Arithmeric
Averages — 0.4 0.8 1.8 24 0 0.8 — —
Analyses
Medians —_ 0.35 0.80 1.80 24 0 — 0.8 —_—
Category
Medians — 0.25 0.90 1.65 3.05 0 — — 0.7

Notes: 2.7% Exceed Secondary Standard MCL of 2.0 mg/l.
None Exceed Primary Standard MCL of 4.0 mg/l.
16.2% Exceed Regional Average of 1.2 mg/l.
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The following table provides the distribution of fluoride concentrations by range in concentration Cartegories, averages, and medians, for the Mid-Cambrian aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Anaiyses 0.0 to 0.5 0.6t0 1.2 i.3t02.0 2.1 t0 4.0 >4.0 {mg/l) {mg/l) {mgfi)
Blanco and
Gillespie 10 3 4 1 2 0 1.4 2.2 —
Percent
Distribution 100 30.0 40.0 10.0 20.0 0 —_ — —
By Category
Range in
Analyses — 0.4-0.5 0.7-1.1 1.3 3.1-4.0 0 — — —
Arithmetic
Averages — 0.5 1.0 1.3 3.6 0 1.4 — —
Analyses
Medians — 0.45 0.90 1.30 3.55 0 — 1.3 —
Category
Medians — 0.25 0.90 1.65 3.05 0 — — 1.2

Notes: 30.0% Exceed Regional Average of 1.2 mg/l.
20.0% Exceed Secondary Standard MCL of 2.0 mg/l.
None Exceed Primary Standard MCL of 4.0 mg/l.
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The following table provides the distribution of fluoride concentrations by range in concentration Categories, averages, and medians, for the Ellenburger-San Saba aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter {mg/l} Averages Medians Median
and Other Analyses 0.0 t0 0.5 0.6t01.2 1.3102.0 2.1t04.0 (mg/l) (mg/1) (mg/])
Blanco and
Gillespie 38 21 16 1 0 0.5 0.9 —
Percent
Distribution 100 55.3 42.1 2.6 0 — — —
By Category
Range in
Analyses — 0.1-0.5 0.6-1.2 1.7 0 — — —
Arithmjetic
Averages — 0.3 0.7 1.7 0 0.5 — —
Analyses
Medians — 0.30 0.90 1.7 0 — 0.6 —
Category
Medians — 0.25 0.90 1.65 0 — — 0.6

Notes: None Exceed Secondary Standard MCL of 2.0 mg/l and Primary Standard MCL of 4.0 mg/1.
2.6% Exceed Regional Average of 1.2 mg/l.
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The following table provides the distribution of tluoride con:entrations by range in concenrration Categories, averages, and medians, for the Marble Falls aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses 0.0t0 0.5 0.6t0 1.2 1.31t02.0 2.1t04.0 >4.0 (mg/l) (mg/l) (mg/l)
Blanco 4 4 0 0 0 ) 0.2 0.3 —
Percent
Distribution 100 100 — — — — — — —_—
By Category
Range in
Analyses — 0.1-0.4 0 0 0 G — — —
Arithmetic
Averages — 0.2 0 0 0 0 0.2 — —
Analyses
Medians — 0.25 0 0 0 0 — 0.3 —
Cartegory
Medians — 0.25 0 0 0 0 — — 0.3

Notes: None Exceed Secondary Standard MCL of 2.0 mg/l, Primary Standard MCL of 4.0 mg/l. and Regional Average of 1.2 mg/l.
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The following table provides the distribution of fluoride concentrations by range in concentration Categories, averages, and medians, for the Lower Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians  Median
and Other Analyses 0.0 to 0.5 0.6t0 1.2 1.3t 2.0 2.1 to0 4.0 >4.0 (mg/)) (mg/]) (mg/l)
Bandera 5 0 0 2 3 0 2.4 2.4 —
Hays 8 4 2 1 1 0 0.7 1.3 —
Kendall 6 0 2 4 0 0 1.5 1.6 —
Kerr 8 0 4 4 0 0 1.3 1.3 —
Travis 68 15 13 12 20 8 19 2.7 =
Totals 95 19 21 23 24 8 1.8 2.7 —
Percent
Distribution 100 20.0 22.1 24.2 25.3 8.4 — — —
By Categories
Range in
Analyses — 0.0-0.4 0.6-1.2 1.3-2.0 2.1-3.9 4.2-5.3 — —_ —
Arithmetic
Averages — 0.2 0.9 1.6 3.0 4.6 1.8 — —
Analyses
Medians — 0.20 0.90 1.65 3.00 4.75 — 1.8 —_
Category
Medians — 0.25 0.90 1.65 3.05 4.75 —_ — 1.8

Notes: 33.7% Exceed Secondary Standard MCL of 2.0 mg/l.
8.4% Exceed Primary Standard MCL of 4.0 mg/l.
57.9% Exceed Regional Average of 1.2 mg/l.
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The following table provides the distribution of fluoride concentrations by range in concentration Categories, averages, and medians, for the Middle Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/]) Averages Medians Median
and Other Analyses 0.0 to 0.5 0.6t01.2 1.3t0 2.0 2.1t04.0 >4.0 (mg/l) (mg/l) (mg/D)
Bandera 13 0 0 0 10 3 3.2 3.6 —
Blanco 22 12 3 3 3 1 1.0 2.1 —
Comal 8 6 2 0 0 0 0.4 0.7 —
Hays 36 10 7 4 15 0 1.0 3.6 —
Gillespie 22 18 3 1 0 0 0.5 0.7 —
Kendall 65 27 12 14 9 3 1.3 2.6 —
Kerr 28 0 4 23 1 0 1.5 1.5 —
Travis Z0 29 J2 Z 10 12 18 3.6 —
Total 264 102 43 52 48 19 1.5 3.5 —_
Percent
Distribution 100 38.6 16.3 19.7 18.2 7.2 —_ — —
By Categories
Range in
Analyses — 0.0-0.5 0.6-1.2 1.3-2.0 2.1-39 4.1-7.0 — _ _—
Arithmetic
Averages — 0.3 0.9 1.7 2.8 5.0 1.5 —_ —
Analyses
Medians —_ 0.25 0.90 1.65 3.00 5.55 —_ 1.5 —
Caregory
Medians — 0.25 0.90 1.65 3.05 5.55 — — 1.5

Notes: 25.4% Exceed Secondary Standard MCL of 2.0 mg/l.
7.2% Exceed Primary Standard MCL of 4.0 mg/l.
45.1% Exceed REgional Average of 1.2 mg/l.
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The following table provides the distribution of fluoride concentrations by range in concentration Categories, averages, and medians, for the Upper Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Miedian
and Other Analyses 0.0 to 0.5 0.6t01.2 1.3 t0 2.0 2.1t0 4.0 >4.0 (mg/l) (mg/l) {mg/1)
Bandera 16 4 3 4 3 2 1.7 2.4 —
Blanco 16 7 5 1 3 0 1.0 1.6 —
Hays 25 12 2 5 5 1 1.3 2.2 —
Kendall 12 4 3 1 4 0 1.3 1.7 —
Kerr 4 1 1 0 2 0 1.8 2.0 —
Medina 7 7 0 0 0 0 0.1 0.1 —_—
Travis 48 1Z 13 2 12 4 15 2.8 =
Totals 128 52 27 13 29 7 1.4 2.8 —
Percent
Distribution 100 40.6 21.1 10.2 22.6 5.5 — — —
By Categories
Range in
Analyses — 0.0-0.5 0.6-1.2 1.3-2.0 2.1-4.0 4.3-5.5 — — —
Arithmetic
Averages — 0.3 0.9 1.6 29 4.7 1.4 — —
Analyses X
Medians — 0.25 0.90 1.65 3.05 4.90 —_ 1.4 —
Category
Medians — 0.25 0.90 1.65 3.05 4.90 — —_ 1.4

Notes:  28.1% Exceed Secondary Standard MCL of 2.0 mg/l.
5.5% Exceed Primary Standard MCL of 4.0 mg/l.
38.3% Exceed Regional Average of 1.2 mg/l.
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The following table provides the distribution of fluoride concentrations by range in concentration Categories, averages, and medians, for the Edwards Plateau aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/i) Avcrages Mcdians Mediarn
and Other Analyses 0.0 t0 0.5 0.6t0 1.2 1.3102.0 2.1t04.0 >4.0 (mg/l) (mg/) (mg/l)
Bandera 12 12 0 0 0 0 0.1 0.1 —
Gillespie 85 81 4 0 0 0 0.3 0.5 —
Kerr 3 3 Q 0 0 0 04 04 =
Totals 100 96 4 0 0 0 0.3 0.4 —
Percent
Distribution 100 96.0 4.0 0 0 0 — — —
By Categories
Range in
Analyses — 0.0-0.5 0.6-0.8 0 0 0 — — —
Arithmetic
Averages —_ 0.3 0.7 0 0 0 0.3 — —
Analyses
Medians — 0.25 0.70 0 0 0 —_ 0.3 —_
Category
Medians —_ 0.25 0.90 0 0 0 — — 0.3

Notes: None Exceed Secondary Standard MCL of 2.0 mg/l, Primary Standard MCL of 4.0 mg/l and Regional Average of 1.2 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Hickory aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligiains Dear Liic (mgfh) Averages Medians Median
and Other Analyses <4 t0 99 100 to 203 204 to 250 251-300 >300 (mg/1) (mg/l) (mg/l)
Blanco and
Gillespie 48 42 5 0 1 0 55 137 —
Percent
Distribution 100 87.5 10.4 0 2.1 0 — —_ —
By Categories
Range in
Analyses —_ 7-92 100-190 0 267 0 — — —
Arithmetic
Averages — 41 130 0 267 0 55 — —
Analyses
Medians —_ 49.5 145.0 0 267 0 — 64 —
Category
Medians — 51.0 151.5 0 267 — — 66

Notes: None Exceed Secondary Standard MCL of 300 mg/l.
2.1% Exceed Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Mid-Cambrian aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <4 1099 100 to 203 204 to 250 251-300 >300 (mgj/i) umg/i) {mg/i)
Blanco and
Gillespie 33 32 1 0 0 0 30 55 —
Percent
Distribution 100 97.0 3.0 0 0 0 — —_ —_
By Category
Range in
Analyses — 7-68 103 0 0 0 —_ — —
Arithmetic
Averages — 28 103 0 0 0 30 — —
Analyses
Medians —_ 37.5 103 0 0 0 — 39 —
Category
Medians — 51.0 103 0 0 0 — — 53

Notes: None Exceed Secondary Standard MCL of 300 mg/l.

None Exceed Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Ellenburger-San Saba aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <4 t0 99 100 to 203 204 to 250 251-300 >300 (mg/1) (mg/l) (mg/l)
Blanco and
Gillespie 50 50 0 0 0 0 35 50 —_—
Percent
Distribution 100 100 0 0 0 0 — — —_
By Category
Range in
Analyses — 8-91 0 0 0 0 — —_ —
Arithmeric
Averages —_ 35 0 0 0 0 35 — —
Analyses
Medians —_ 49.5 0 0 0 0 — 50 —
Category
Medians — 51.0 0 0 0 0 — — 51

Notes: None Exceed Secondary Standard MCL of 300 mg/l and Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Marble Falls aquifer.

Average and Median
Distribution By Concentrations

Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <4 t0 99 100 to 203 204 to 250 251-300 >300 (mg/l) (mg/l) {mg/l)
Blanco 15 14 1 0 0 0 30 74 —
Percent
Distribution 100 93.3 6.7 0 0 0 — — —
By Caregory
Range in
Analyses — 11-45 136 0 0 0 — — —
Arithmetic
Averages — 22 136 — — — 30 — —
Analyses
Medians — 28.0 136 — —_ — — 35 —
Category
Medians — 51.0 136 —_ —_ — — _— 57

Notes: None Exceed Secondary Standard MCL of 300 mg/] and Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Lower Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
Countyle) Number of Milligians Pear Liiad (gl Averages Medians Median
and Other Analyses <4 t0 99 100 to 203 204 to 250 251-300 >300 (mg/l) (mg/l) (mg/l)
Bandera 5 4 1 0 0 0 69 84 —
Hays 8 5 0 0 0 3 286 535 —
Kendall 6 0 3 1 1 1 229 248 —_
Kerr 8 6 2 0 0 0 68 73 —
[ravis 67 23 Z 3 9 25 304 9203 —
Totals 94 38 13 4 10 29 265 903 —
Percent
Distribution 100 40.4 13.8 4.3 10.6 30.9 — — —
By Category
Range in
Analyses _ 15-99 105-200 217-224 257-287 306-1790 — —_ —
Arithmetic
Averages —_ 41 145 221 272 617 265 — —
Analyses
Medians — 57.0 152.5 220.5 272.0 1,048 — 405 —
Category
Medians — 51.0 151.5 227.5 275.5 1,048 — — 404

Notes:  30.9% Exceed Secondary Standard MCL of 300 mg/l.
45.8% Exceed Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Middle Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyscs %099 106 w0 205 204 1o 250 Z51-300 >300 (mg/l) (mg/l) (mg/l)
Bandera 13 0 6 0 1 6 386 860 —_
Blanco 36 26 3 1 0 6 268 1,456 —
Comal 8 8 0 0 0 0 27 48 -
Hays 36 14 4 2 4 12 350 704 —
Gillespie 22 21 I 0 0 0 33 55 —
Kendal! 65 36 16 4 1 8 152 852 —
Kerr 30 17 12 0 0 1 90 281 —
[ravis 71 35 8 b 1 22 423 1.683 =
Totals 281 157 50 12 7 55 252 1,681 —
Percent
Distribution 100 55.8 17.8 4.3 2.5 19.6 — — —
By Category
Range in
Analyses _ 2-96 101-197 205-245 253-299 310-3,360 — —_ —
Arithmetic
Averages —_ 33 148 221 273 976 252 — —
Analyses
Medians — 49.0 149.0 225.0 276.0 1,835 — 430 —_
Category
Medians — 51.0 151.5 227.0 275.5 1,835 — — 431

Notes: 19.6% Exceed Secondary Standard MCL of 300 mg/l.
16.4% Exceed Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Upper Trinity aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <4 t0YY 100 to 203 204 to 250 251-300 >300 {mg/l) {mg/h) {mg/h)
Blanco and
Bandera 26 7 2 1 1 15 802 1,110 —
Blanco 23 16 1 0 0 6 353 930 —
Hays 26 15 3 1 2 5 365 968 —
Kendall 12 4 2 2 0 4 260 350 —
Kerr 6 2 0 0 0 4 867 1,023 —
Medina 8 7 0 0 0 1 69 218 —_
Travis 48 21 12 4 [{] 4 137 1.187 =
Totals 149 72 27 8 3 39 360 1,187 —
Percent
Distribution 100 48.3 18.1 5.4 2.0 26.2 —_ —_ —
By Category
Range in
Analyses — 4-99 100-202 206-244 251-279 327-2370 — — —
Arithmeric
Averages — 29 134 227 263 1,162 360 — —
Analyses
Medians — 51.5 151.0 225.0 265.0 1.349 — 423 —
Category
Medians — 51.0 151.5 227.0 275.5 1,349 — — 423
Notes: 26.2% Exceed Secondary Standard of 300 mg/l.

33.6% Exceed Regional Average of 203 mg/l.
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The following table provides the distribution of sulfate concentrations by range in concentration Categories, averages, and medians, for the Edwards Plateau aquifer.

Average and Median
Distribution By Concentrations
Ranges in Concentration Categories in Arithmetic Analyses Category
County(s) Number of Milligrams Per Liter (mg/l) Averages Medians Median
and Other Analyses <4 1099 100 w0 203 204 10 250 251-300 >300 {mg/D) (mg/1) (mg/l)
Bandera 17 17 0 0 0 0 7 12 —
Gillespie 85 84 1 0 0 0 16 661 —
Kerr 4 4 [} 0 1} (1] 1 12 =
Totals 106 105 1 0 0 0 14 661 —
Percent
Distribution 100 99.0 1.0 0 0 0 — — —
By Category
Range in
Analyses — <4-70 130 ] 0 0 — —_ —
Arithmetic
Average — 13z 130 0 0 0 14 — —
Analyses
Medians — 36.0+ 130 0 0 0 — 37 —
Cartegory
Medians — 51.0 130 0 0 0 —_ — 52
Notes: None Exceed Secondary Standard

MCL of 300 mg/l and Regional Average of 203 mg/l.




AprPENDIX D

Estimated 1985 Ground-Water Pumpage by County, by Use Catagory,
by Aquifer, in Acre-Feet and
Estimated Number of Large-Capacity Wells
Used in 1985 in the Hill Country Study Area, Texas



Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Bandera County

Edwards Trinity Ellenburger- No.
Platean CGronp  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells
Use Category Aquifer Aquifers Aquifer Aquifer Aquaifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Bandera — 199 — — — — — 199 13.3 3
Other Public Supply —_ 165 — — —_ —_ —_ 165 11.0 14
Rural Domestic
Supply 47 743 — — — — — 790 52.8 Unknown
Manufacturing — — — — — — — — — —
Power —_ — — — — — — — — —
Mining — 24 — — — — — 24 1.6 Unknown
Irrigation — 89 —_ — — — — 89 6.0 12
Livestock 23 206 — — — — —_ 229 15.3 Unknown
Total Pumpage
and Wells Used 70 1,426 - — — — — 1,496 100.0 29
Percent 4.7 95.3 — — — — — 100.0 — —_
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Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Blanco County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells
Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Johnson City' — — — 152 — — — 152 139 2
Other Public Supply — 15 — — — — — 15 14 2
Rural Domestic
Supply — 253 5 42 17 1 4 332 30.3  Unknown
Manufacturing — —_— — — — — — — —_ —
Power — — — —_ —_ — - — _— —_
Mining — — — — — —_ — — — —
Irrigation — 64 — 150 — 40 — 254 23.2 14?
Livestock - 236 6 54 21 19 5 341 312  Unknown
Total Pumpage and
Wells Used — 568 11 398 38 70 9 1,094 100.0 18
Percent — 51.9 1.0 36.4 3.5 6.4 08 100.0 — —

1 Also used 58 acre-feet of surface water from the Pedernales River.

2 Includes approximately 6 Trinity Group, 6 Ellenburger-San Saba and 2 Hickory wells.
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Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Comal County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells

Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Canyon Lake

Forest Utility — 178 — — — — — 178 13.0 4
*General Utilities
& Development Co. — 161 — — — — — 161 11.8 6
*Haskin Water Supply — 93 — — — — — 93 6.8 99
sW&W Water Co. _ 292 — — — — - 292 214 14
Other Public Supply — 454 — — — — — 454 33.2 57
Rural Domestic
Supply — 55 — — — — — 55 40  Unknown
Manufacturing — — — —_ — — — — — —
Power — — _ — — — — — — —
Mining — -_ — — —_ —_ — —_ — —
Irrigation — — — — — — — — — —
Livestock — 134 — — — —_ —_ 134 9.8  Unknown
Total Pumpage and

Wells Used — 1,367 — — — — — 1,367 100.0 90
Percent — 100.0 — — — —_ — 100.0 — —




Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Gillespie County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells
Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Fredericksburg _ 1 — 1,828 — 203 — 2,031 39.6 82
Other Public Supply 7 7 — 349 — 29 3 85 1.7 15%
Rural Domestic
Supply 287 336 7 99 8 82 6 825 16.1  Unknown
Manufacturing — — — — — — — — — —
Power — — — — — — — — — —
Mining — — — 16 — — — 16 0.3  Unknown
Irrigation 103 890 — 376 — 342 — 1,711 334 46*
Livestock 160 182 5 55 5 45 4 456 89  Unknown
Total Pumpage and
Wells Used 557 1,415 12 2,413 13 701 13 5,124 100.0 69
Percent 10.8 27.6 0.2 47.1 0.3 13.7 0.3 100.0 — —

! Very sinall amount which is included in Hickory aquifer pumpage (203 acre-feet).

2 Includes 5 Ellenburger-San Saba wells, 2 Hickory wells and 1 Trinity Group-Hickory well.

3 Includes | Edwards Plateau, 1 Trinity Group, 5 Ellenburger-San Saba, 7 Hickory and 1 Precambrian wells.
4 Includes 3 Edwards Plateau, 24 Trinity Group, 10 Ellenburger-San Saba and 9 Hickory Wells.
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Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Hays County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells

Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Dripping Springs

WSsC — 294 — — — — — 294 16.5 2
*Wimberly WSC — 363 — — — — — 363 20.4 5
*Woodcreek

Utilities — 493 — — — — — 493 277 3
Other Public Supply — 24 — — - - —_ 24 14 5
Rural Domestic
Supply — 300 —_ — — - — 300 169  Unknown
Manufacturing — — — — — —_ — — — —
Power — —_ — — — — — —_ _ —_
Mining — —_ — —_ — — - — — —
Irrigation — — — — — — — — — —
Livestock — 303 — — — — - 303 17.1 Unknown
Total Pumpage and
Wells Used — 1,777 — — — — — 1,777 100.0 15
Percent — 100.0 — — — — —_ 100.0 - —
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Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Kendall County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falis San Saba Mid-Cambrian Hickory Precambrian Total Wells
Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Boerne! - 336 — — — — — 336 16.8 8
*Comfort — 217 — — — —_ —_ 217 10.8 5
Other Public Supply — 129 — —_ — — — 129 6.5 13
Rural Domestic
Supply — 856 — — — — — 856 428  Unknown
Manufacturing — 5 — - — — — 5 0.2 1
Power — — — — — — — — — —
Mining —_— — — — —_ —_ — - — —_
Irrigation — 132 — — — — — 132 6.6 12
Livestock — 326 — —_ —_ — — 326 16.3  Unknown
Total Pumpage and
Wells Used — 2,001 ' — — — — — 2,001 100.0 39
Percent — 100.0 — — — — —_ 100.0 — —

1 Also used 451 acre-feet of surface water from a city Jake on Cibolo Creek.
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Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet

and Estimated Number of Large-Capacity Wells Used in 1985 in Kerr County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells

Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Kerrville' - 872 — — — — — 872 25.3 13
eIngram — 376 — — — — — 376 109 4
eKerrville South

Water Co. — 235 — — — — - 235 6.8 4
*Hill Country

Utilities — 197 — — — — — 197 5.7 21
Other Public Supply — 431 — — — — — 431 12.5 36
Rural Domestic

Supply 252 470 — — — — — 722 21.0 Unknown
Manufacturing — — — — —_ _ — — —_ —_
Power — — — — — — — — — —
Mining — 81 — _ — — — 81 2.4 Unknown
Irrigation — 204 —_ — — — - 204 5.9 14
Livestock 213 114 — — — — — 327 9.5 Unknown
Total Pumpage and

Wells Used 465 2,980 — — — —_ — 3,445 100.0 92
Percent 135 86.5 — — — — — 100 — —

1 Also used 2,870 acre-feet of surface water from Quinlan Creek and the Guadalupe River.




Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet
and Estimated Number of Large-Capacity Wells Used in 1985 in Medina County

8-d

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells
Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used

Major Public Supply — — — —_ — — — — —_ —
Other Public Supply — 5 — — — — — 5 5.0 4
Rurai Domestic
Supply — 78 — — — — — 78 78.0  Unknown
Manufacturing —_ — — —_ _ — —_— — — —_
Power — — — — — — — — — —
Mining — — — — — — — — —  Unknown
Irrigation — — — — — - — — — —
Livestock — 17 — — — — — 17 170  Unknown
Total Pumpage and
Wells Used — 100 — — — — — 100 100.0 4

Percent —_ 100.0 — — — — — 100.0 —_ —




Estimated 1985 Ground-Water Pumpage by Use Category by Aquifer in Acre-Feet

and Estimated Number of Large-Capacity Wells Used in 1985 in Travis County

Edwards Trinity Ellenburger- No.
Plateau Group  Marble Falls San Saba Mid-Cambrian Hickory Precambrian Total Wells
Use Category Aquifer Aquifers Aquifer Aquifer Aquifer Aquifer Aquifer Pumpage Percent Used
Major Public Supply
*Apache Shores, Inc. — 125 — — — — — 125 54 4
Other Public Supply — 158 6 — — — — 164 7.0 17!
Rural Domestic
Supply — 1,938 — — — — — 1,938 83.0  Unknown
Manufacturing — — — — —_— — — — — —
Power — — — — — —_ — —_ —_ —_
Mining — — — — — — — — —_ —
Irrigation — —_ — - — - -— —_ — —
Livestock — 108 — — — — — 108 46  Unknown
Total Pumpage and
Wells Used — 2,329 6 — — — —_ 2,335 100.0 21
Percent — 99.7 0.3 — — — — 100.0 —_ —

! Includes 15 Trinity Group and 2 Marble Falls wells.
ty p
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Estimated Water Use in 1980 and 1985 in
Bandera County, Texas

Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet
Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and
Rural Domestic 910 0- 910 1,154 18 1,172
Manufacturing 8 0- 8 0 - 0
Power 0- -0- -0 0- 0- 0-
Mining 0- 0- 0- 24 0 24
Irrigation 99 439 538 89 160 249
Livestock 303 73 376 229 55 284
County Total 1,320 512 1,832 1,496 233 1,729
Water Use
Estimated Water Use in 1980 and 1985 in
Blanco County, Texas
Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet
Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and
Rural Domestic 350 386 736 499 310 809
Manufacturing 0- 1 1 0 1 1
Power -0- -0- 0 -0- 0- -0-
Mining 0- 0- -0- 0- 0 -0-
Irrigation 149 76 225 254 45 299
Livestock 387 87 474 341 85 426
County Total 886 550 1,436 1,094 441 1,535
Water Use
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Estimated Water Use in 1980 and 1985 in
Comal County, Texas
Estimated _ Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet
Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and
Rural Domestic 920 -0- 920 1,233 0 1,233
Manufacturing -0- -0- 0- 0- 0 -0-
Power 0- 0- 0 0 0 £0-
Mining £0- 0- 0 0- 0 0
Irrigation 30 56 86 -0- 0- 0
Livestock 167 41 208 134 33 167
County Total 1,117 97 1,214 1,367 33 1,400
Water Use
Estimated Water Use in 1980 and 1985 in
Gillespie County, Texas
Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet
Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and
Rural Domestic 2,273 0 2,273 2,785 —0- 2,785
Manufacturing 505 80 585 156 117 273
Power 0 -0- -0- -0- -0 —0-
Mining -0- -0- 0- 16 -0- 16
Irrigation 800 880 1,680 1,711 48 1,859
Livestock 664 497 1,161 456 456 912
County Total 4,242 1,457 5,699 5,124 721 5,845
Water Use
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Estimated Water Use in 1980 and 1985
Hays County, Texas
Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet

Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and

Rural Domestic 723 0- 723 1,474 -0 1,474
Manufacturing 0 0- 0- -0 -0- 0
Power -0 0 0- 0 0 £0-
Mining 0- 0- -0- -0- -0- 0-
Irrigation -0- 42 42 -0- 54 54
Livestock 282 57 339 303 62 365
County Total 1,005 99 1,104 1,777 116 1,893

Water Use

Estimated Water Use in 1980 and 1985 in
Kendall County, Texas
Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet

Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and

Rural Domestic 1,103 381 1,484 1,538 451 1,989
Manufacturing 4 3 7 5 0 5
Power 0- -0- -0- 0- - 0-
Mining 0 - -0- 0- 0 0
Irrigation 200 336 536 132 18 150
Livestock 1441 98 539 326 80 406
County Total 1,748 818 2,566 2,001 549 2,550
Water Use
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Estimated Water Use in 1980 and 1985 in
Kerr County, Texas
Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet

Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and

Rural Domestic 4,764 96 4,860 2,831 2,864 5,695
Manufacturing 19 0- 19 2 5 7
Power -0- -0- 0 -0 0 -0
Mining 0 0 0- 81 -0- 81
Irrigation 500 784 1,284 204 996 1,200
Livestock 433 102 535 327 80 407
County Total 5,716 982 6,698 3,445 3,945 7,390

Water Use

Estimated Water Use in 1980 and 1985 in
Medina County, Texas
Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet

Water Use Ground Surface Total Ground Surface Total
Category Water Water Use Water Water Use
Public Supply and

Rural Domestic 77 £ 77 83 0- 83
Manufacturing 0 0- -0 0 0- 0
Power 0 0- £- -0- 0 0-
Mining 0 -0- 0 0- -0 0
Irrigation -0 0 0- 0 O 0
Livestock 30 150 180 17 154 171
County Total 107 150 257 100 154 254

Water Use
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Estimated Water Use in 1980 and 1985 in
Travis County, Texas

Estimated Estimated
1980 Water Use in Acre-Feet 1985 Water Use in Acre-Feet

Water Use Ground Surface Total Ground Surface Total
Category Water Water Use  Water Water Use
Public Supply and

Rural Domestic 1,555 2,426 3,981 2,227 5,405 7,632
Manufacturing -0- 0- 0 0 0 0
Power 0- 0- -0- -0- 0- -0-
Mining 0- 0- 0- 0- 0- 0
Irrigation 0- 0- 0- 0 0- 0-
Livestock 132 116 248 108 94 202
County Total 1,687 2,542 4,229 2,335 5,499 7,834

Water Use
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APPENDIX F

Projected Water Demands for 1990, 2000, and 2010
by County

(Texas Water Development Board, 1988)
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Projected Water Demands For 1990, 2000, and 2010
in Bandera County, Texas
Projected Water Demands in Acre-Feet
Water Demand Catagory 1990 2000 2010
Public Supply and
Rural Domestic 2,666 3,429 3,966
Manufacturing 12 15 17
Power -0- 0- -0-
Mining 0 O 0-
Irrigation 213 217 219
Livestock 440 506 506
County Total Water Demands 3,331 4,167 4,708
Projected Water Demands For 1990, 2000, and 2010
in Blanco County, Texas
Projected Water Demands in Acre-Feet
Water DemandCatagory 1990 2000 2010
Public Supply and
Rural Domestic 1,340 1,803 2,267
Manufacturing 2 2 3
Power -0- -0- -0-
Mining 6 12 9
Irrigation 218 222 224
Livestock 556 639 639
County Total Water Demands 2,122 2,678 3,142
Projected Water Demands For 1990, 2000, and 2010
in Comal County, Texas
Projected Water Demands in Acre-Feet
Water Demand Catagory 1990 2000 2010
Public Supply and
Rural Domestic 1,310 1,847 2,272
Manufacturing -0- 0- 0
Power -0- -0- 0
Mining 0- -0- 0
Irrigation 116 117 119
Livestock 245 283 283
County Total Water Demands 1,671 2,247 2,674

F-1



Evaluation of the Ground-Water Resources of the
Palcozoic and Crewaceous

Projected Water Demands For 1990, 2000, and 2010
in Gillespie County, Texas
Projected Water Demands in Acre-Feet
Water Demand Catagory 1990 2000 2010
Public Supply and
Rural Domestic 3,719 4,523 5,029
Manufacturing 776 1,044 1,330
Power 0 0 0-
Mining 6 12 9
Irrigation 1,374 1,395 1,413
Livestock 1,847 1,535 1,535
County Total Water Demands 7,222 8,509 9,316
Projected Water Demands For 1990, 2000, and 2010
in Hays County, Texas
Projected Water Demands in Acre-Feet
Water Demand Catagory 1990 2000 2010

Public Supply and

Rural Domcstic 1,273 2,035 2,828
Manufacturing 0 0- O
Power 0- 0- 0-
Mining -0- -0 -0
Irrigation 75 77 77
Livestock 399 459 459
County Total Water Demands 1,747 2,571 3,364
Projected Water Demands For 1990, 2000, and 2010
in Kendall County, Texas
Projected Water Demands in Acre-Feet

Water Demand Catagory 1990 2000 2010
Public Supply and

Rural Domestic 3,158 3,974 4571
Manufacturing 11 13 17
Power 0 -0- -0-
Mining 6 12 9
Irrigation 601 610 618
Livestock 630 722 722
County Total Water Demands 4,406 5,331 5,937
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Projected Water Demands For 1990, 2000, and 2010

Water Demand Catagory

Public Supply and Rural Domestic
Manufacturing

Power

Mining

Irrigation

Livestock

County Total Water Demands

in Kerr County, Texas

Projected Water Demands in Acre-Feet

1990 2000 2010
8,425 10,793 12,467
27 38 49
0 0 0

6 12 9
816 828 839
621 709 709
9,895 12,380 14,073

Projected Water Demands For 1990, 2000, and 2010

Water Demand Catagory

Public Supply andRural Domestic
Manufacturing

Power

Mining

Irrigation

Livestock

County Total Water Demands

in Medina County, Texas

Projected Water Demands in Acre-Feet

1990 2000 2010
123 138 156
0 0 0
£0- L0 0
0 0 0
0- 0 e
214 248 248
337 386 404

Projected Water Demands For 1990, 2000, and 2010

Water Demand Catagory

Public Supply and Rural Domestic
Manufacturing

Power

Mining

Irrigation

Livestock

County Total Water Demands

in Travis County, Texas

Projected Water Demands in Acre-Feet

1990 2000 2010
8,355 11,442 13,824
0 0 0
0 0 0
0 0 0
0 0 0
248 248 248
8,603 11,690 14,072



